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red Kilgour would probably approve of Google Scholar. Kilgour wrote that the paramount goal of his professional career is "improving the availability of information." 1 He wrote about his goal of achieving this increase through shared electronic cataloging, and even argued that shared electronic cataloging will move libraries toward the goal of 100 percent availability of information. 2 Throughout much of Kilgour's life, 100 percent availability of information meant that all of a library's books would be on the shelves when a user needed them. In proposing shared electronic cataloging-in other words, online union catalogs-Kilgour was proposing that users could identify libraries' holdings without having to travel to the library to use the card catalog. This would make the holdings of remote libraries as visible to users as the holdings of their local library.
Kilgour went further than this, however, and also proposed that the full text of books could be made available to users electronically. 3 This would move libraries toward the goal of 100 percent availability of information even more than online union catalogs. An electronic resource, unlike physical items, is never checked out; it may, in theory, be simultaneously used by an unlimited number of users. Where there are restrictions on the number of users of an electronic resource-as with subscription services such as NetLibrary, for example-this is not a necessary limitation of the technology, but rather a limitation imposed by licensing and legal arrangements.
Kilgour understood that his goal of 100 percent availability of information would only be reached by leveraging increasingly powerful technologies. The existence of effective search tools and the usability of those tools would be crucial so that the user would be able to locate available information without assistance. 4 To achieve this goal, therefore, Kilgour proposed and was instrumental in the early development of much library automation: he was behind the first uses of punched cards for keeping circulation records, he was behind the development of the first online union catalog, and he called for passage retrieval for information seeking at a time when such systems were first being developed. 5 This development and application of technology was all directed toward the goal of improving the availability of information. Kilgour stated that the goal of these proposed information-retrieval and other systems was "to supply the user with the information he requires, and only that information." 6 Shared catalogs and electronically available text have the effect of removing both spatial and temporal barriers between the user and the material being used. When the user can access materials "from a personal microcomputer that may be located in a home, dormitory, office, or school," the user no longer has to physically go to the library. 7 This is a spatial barrier when the library is located at some distance from the user, or if the user is physically constrained in some way. Even if the user is perfectly able-bodied, however, and located close to a library, electronic access still eliminates a temporal barrier: accessing materials online is frequently faster and more convenient than physically going to the library. Electronic access enables 100 percent availability of information in two ways: by ensuring that the material is available when the user wants it, and by lowering or removing any actual or perceived barriers to the user accessing the material.
■ Library automation
Weise writes that "for at least the last twenty to thirty years, we [librarians] have done our best to provide them [users] with services so they won't have to come to the library." 8 The services that Weise is referring to are the ability for users to search for and gain access to the full text of materials online. Libraries of all types have widely adopted these services: for example, at the author's own institution, the University of North Carolina at Chapel Hill, the libraries have subscriptions to approximately seven hundred databases and provide access to more than 32,000 unique periodical titles; many of these subscriptions provide access to the full text of materials. 9 Additionally, the State Library of North Carolina provides a set of more than one hundred database subscriptions to all academic and public libraries around the
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Google Scholar and 100 Percent Availability of Information state; any North Carolina resident with a library card may access these databases.
10 Several other states have similar programs. By providing users with remote access to materials, libraries have created an environment in which it is possible for users to be remote from the library. Or rather, as Lipow points out, it is the library that is remote from the user, yet the user is able to seek and find information. 11 This adoption of technology by libraries has had the effect of enabling and empowering users to seek information for themselves, without either physically going to a library or seeking a librarian's assistance. The increasing sophistication of freely available tools for information seeking on the Web has accelerated this trend. In many cases, users may seek information for themselves online without making any use of a library's human-intermediated or other traditional services. (Certainly, providing access to electronic collections may be considered to be a service of the library, but this is a service that may not require the user either to be physically in the library or to communicate with a librarian.) Even technically unsophisticated users may use a search engine and locate information that is "good enough" to fulfill their information needs, even if it is not the ideal or most complete information for those purposes. 12 Thus, for better or worse, the physical library is no longer the primary focus for many information seekers.
Part of this movement by users toward self-sufficiency in information seeking is due to the success of the Web search engine, and to the success of Google in particular. Recent reports from the Pew Internet and American Life Project shed a great deal of light on users' use of these tools. Rainie and Horrigan found that "on a typical day at the end of 2004, some 70 million American adults logged onto the Internet." 13 Fallows found that "on any given day, 56% of those online use search engines." 14 Fallows, Rainie, and Mudd found that of their respondents, "47% say that Google is their top choice of search engine." 15 From these figures, it can be roughly estimated that more than 39 million people use search engines, and more than 18 million use Google on any given day-and that is only within the United States.
This trend seems quite dark for libraries, but it actually has its bright side. It is important to make a distinction here between use of a search engine and use of a reference service or other library service. There is some evidence that users' questions to library reference services are becoming more complex. 16 Why this is occurring is less clear, but it may be hypothesized that users are locating information that is good enough to answer their own simple questions using search engines or other Internet-based tools. The definition of "good enough" may differ considerably between a user and a librarian. Nevertheless, one function of the library is education, and as with all education, the ultimate goal is to make the student self-sufficient in self-teaching. In the context of the library, this means that one goal is to make the user self-sufficient in finding, evaluating, and using information resources. If users are answering their own simple questions, and asking the more difficult questions, then it may be hypothesized that the widespread use of search engines has had a role in raising the level of debate, so to speak, in libraries. Rather than providing instruction to users on simply using search engines, librarians may now assume that some percentage of library users possess this skill, and may focus on teaching higher-level information-literacy skills to users (www.ala.org/ala/acrl/ acrlstandards/informationliteracycompetency.htm).
Simple questions that users may answer for themselves using a search engine, and complex questions requiring a librarian's assistance to answer are not opposites, of course, but rather two ends of a spectrum of the complexity of questions. While the advance of online search tools may enable users to seek and find information for themselves at one end of this spectrum, it seems unlikely that such tools will enable users to do the same across the entire spectrum any time soon; perhaps ever. The author believes that there will continue to be a role for librarians in assisting users to find, evaluate, and use information.
It is also important to make another distinction here, between the discovery of resources, and access to those resources. Libraries have always provided mechanisms for users to both discover and access resources. Neither the card catalog nor the online catalog contains the full text of the materials cataloged; rather, these tools are means to enable the user to discover the existence of resources. The user may then access these resources by visiting the library. Search engines, similar to the card and online catalogs, are tools primarily for discovery of resources: search-engine databases may contain cached copies of Web pages, but the original (and most up-todate) version of the Web page resides elsewhere on the Web. Thus, a search engine enables the user to discover the existence of Web pages, but the user must then access those Web pages elsewhere. The author believes that there will continue to be a role for libraries in providing access to resources-regardless of where the user has discovered those resources.
In order to ensure that libraries and librarians remain a critical part of the user's information-seeking process, however, libraries must reappropriate technologies for online information seeking. Search engines may exist separate from libraries, and users may use them without making use of any library service. However, libraries are already the venue through which users access much online content-newspapers, journals, and other periodicals; reference sources; genealogical materials-even if many users do not physically come to the library or consult a librarian when using them. It is possible for libraries to add value to search technologies by providing a layer of service available to those using it.
■ Google Scholar
One such technology for online information seeking to which libraries are already adding value, and that could add value to libraries in turn, is Google Scholar (scholar. google.com). Google Scholar is a specialty search tool, obviously provided by Google, which enables the user to search for scholarly literature online. This literature may be on the free Web (as open-access publications become more common and as scholars increasingly post preprint or post-print copies of their work on their personal Web sites), or it may be in subscription databases. 17 Users may access literature in subscription databases in one of two ways: (1) if the user is affiliated with an institution that subscribes to the database, the user may access it via whatever authentication method is in place at the institution (e.g., IP authentication, a proxy server), or (2) if the user is not affiliated with such an institution, the user may pay for access to individual resources on a pay-perview basis. There is not sufficient space here to explore the details of Google Scholar's operation, and anyway that is not the point of this paper; for excellent discussions of the operation of Google Scholar, see Gardner and Eng, and Jacsó. 18 Pace draws a distinction between federated searching and metasearching: federated search tools compile and index all resources proactively, prior to any user's actual search, in a just-in-case approach to users' searching. 19 Metasearch tools, on the other hand, search all resources on the fly at the time of a user's search, in a just-in-time approach to users' searching. Google Scholar is a federated search tool-as, indeed, are all of Google's current services-in that the database that the user searches is compiled prior to the user's actual search.
In this, Google Scholar is a direct descendent of Kilgour's work to develop shared online library catalogs. A shared library catalog is a union catalog: it is a database of libraries' physical holdings, compiled prior to any actual user's search. Google Scholar is also a union catalog, though a catalog of publishers' electronic offerings provided by libraries, rather than of libraries' physical holdings. It should be noted, however, that while this difference is an important one for libraries and publishers, it might not be understood or even relevant for many users.
Many of the resources indexed in Google Scholar are also available in full text. This fact allows Google Scholar to also move in the direction of Kilgour's goal of making passage retrieval possible for scholarly work. By using Google's core technology-the search engine and the inverted index that is created when pages are indexed by a search engine-Google Scholar enables full-text searching of scholarly work. As mentioned above, when users search Google Scholar, they retrieve a set of links to the scholarly literature retrieved by the search.
Google Scholar also makes use of Google's linkanalysis algorithms to analyze the network of citations between publications-instead of the network of hyperlinks between Web pages, as Google's search engine more typically analyzes. A Cited By link is included with each retrieved link in Google Scholar, stating how many other publications cite the publication listed. Clicking on this Cited By link performs a preformulated search for those publications. This citation-analysis functionality resembles the functionality of one of the most common and widely used scholarly databases in the scholarly community: the ISI Web of Science (WoS) database (scientific .thomson.com/products/wos). WoS enables users to track citations between publications. This functionality has wide use in scholarly research, but until Google Scholar, it has been largely unknown outside of the scholarly community. With the advent of Google Scholar, however, this functionality may be employed by any user for any research.
Further, there is a plugin for the Firefox browser (www.mozilla.com/firefox) that displays an icon for every record on the page of retrieved results that links to the appropriate record in the library's OPAC (Google Scholar does not, however, currently provide this functionality natively 20 ). This provides a link from Google Scholar to the materials that the library holds in its collection. When the item is a book, for example, this link to the OPAC enables users to find the call number of the book in their local library. When the item is a journal, it enables them to find both the call number and any database subscriptions that index that journal title. Periodicals are often indexed in multiple databases, so libraries with multiple-database subscriptions often have multiple means of accessing electronic versions of journal titles. A library user may access a periodical via any or all of these individual subscriptions without using Google Scholarbut to do so, the user must know which database to use, which means knowing either the topical scope of a database or knowing which specific journals are indexed in a database. As a more centralized means of accessing this material, many users may prefer a link in Google Scholar to the library's OPAC.
Google Scholar thus fulfills, in large part, Kilgour's vision of shared electronic cataloging. In turn, shared cataloging goes a long way toward achieving Kilgour's vision of 100 percent availability of information by allowing a user to discover the existence of information resources. However, discovery of resources is only half of the equation: the other half is access to those resources. And it is here where libraries may position themselves as a critical part of the information-seeking process. Search engines may enable users to discover information resources on their own, without making use of a library's services, but it is the library that provides the "last mile" of service, enabling users to gain access to many of those resources.
■ Conclusion
Google Scholar is the topic of a great deal of debate, both in the library arena and elsewhere. 21 Unlike union catalogs and many other online resources used in libraries, it is unknown what materials are included in Google Scholar, since as of this writing Google has not released information about which publishers, titles, and dates are indexed. 22 Google is known to engage in self-censorship-or self-filtering, depending on what coverage one reads-and so potentially conflicts with the American Library Association's Freedom to Read Statement (www .ala.org/ala/oif/statementspols/ftrstatement/freedom readstatement.htm). 23 Google is a commercial entity and, as such, a primary motivation of Google must be profit, and only secondarily, meeting the information needs of library users. For all of these and other reasons, there is considerable debate among librarians about whether it is appropriate for libraries to provide access to Google Scholar.
Despite this debate, however, users are using Google Scholar. Google Scholar is simply the latest tool to enable users to seek information for themselves; it isn't the first and it won't be the last. Google Scholar holds a great deal of promise for libraries due to the combination of Google's popularity and ease of use, and the resources held by or subscribed to by libraries to which Google Scholar points. As Kesselman and Watstein suggest, "libraries and librarians need to have a voice" in how tools such as Google Scholar are used, given that "we are the ones most passionate about meeting the information needs of our users." Given that library users are using Google Scholar, it is to libraries' benefit to see that it is used well.
Google Scholar is the latest tool in a long history of information-seeking technologies that increasingly realize Kilgour's goal of achieving 100 percent availability of information. Google Scholar does not provide access to 100 percent of information resources in existence; but rather enables discovery of information resources, and allows for the possibility that these resources will be discoverable by the user 100 percent of the time.
Google Scholar may be on the vanguard of a new way of integrating library services into users' everyday information-seeking habits. As Taylor tells us, people have their own individual sources to which they go to find information, and libraries-for many people-are not at the top of their lists. 25 Google, however, is at the top of the list for a great many people. 26 Properly harnessed by libraries, therefore, Google Scholar has the potential to bring users to library resources when they are seeking information.
Google Scholar may not bring users physically to the library. Instead, what Google Scholar can do is bring users into contact with resources provided by the library. This is an important distinction, because it reinforces a change that libraries have been undergoing since the advent of the online database: that of providing access to materials that the library may not own. Ownership of materials potentially allows for a greater measure of control over the materials and their use. Ownership in the context of libraries has traditionally meant ownership of physical materials, and physical materials by nature restrict use, since the user must be physically collocated with the materials, and use of materials by one user precludes use of those materials by other users for the duration of the use. Providing access to materials, on the other hand, means that the library may have less control over materials and their use, but this potentially allows for wider use of these materials.
By enabling users to come into contact with library resources in the course of their ordinary Web searches, Google Scholar has the potential to ensure that libraries remain a critical part of the user's information-seeking process. It benefits Google when a library participates with Google Scholar, but it also benefits the library and the library's users: the library is able to provide users with a familiar and easy-to-use path to materials. This is (for lack of a better term) a "spoonful of sugar" approach to seeking and finding information resources: by using an interface that is familiar to users, libraries may provide quality information sources in response to users' information seeking.
Green wrote that "a librarian should be as unwilling to allow an inquirer to leave the library with his question unanswered as a shop-keeper is to have a customer go out of his store without making a purchase." 27 A modern version of this might be that a librarian should be as unwilling to allow an inquirer to abandon a search with his question unanswered. Google Scholar and online tools like it have the potential to draw users away from libraries; however, these tools also have the potential to usher in a new era of service for libraries: an expansion of the reach of libraries to new users and user communities; a closer integration with users' searches for information; and the provision of quality resources to all users, in response to all information needs. Google Scholar and online tools like it have the potential to enable libraries to realize Kilgour's goals of improving the availability of information, and to provide 100 percent availability of information. These are goals on which all libraries can agree.
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